The Euler transformation is a linear sequence transformation to accelerate the convergence of an alternating series. The sequence of weights of the transformation is extended to a continuous weight function which can accelerate Fourier type integrals including Hankel transforms with a slowly convergent integrand. We show that the continuous weight function can also be used to compute the Fourier transform of a slowly decaying function using FFT.
Introduction
The Euler transformation is a linear sequence transformation to accelerate the convergence of alternating series. Now, an alternating series In this paper, we derive a continuous weight function of the Euler transformation and dene a continuous Euler transformation for Fourier type integrals. We next apply it to the numerical evaluation of the Fourier transform of a slowly decaying function. (0 1 2 1) n a 0 (1a n a n+1 0 a n ): (2.2) In actual calculation, the summation (2.2) must be truncated at the N-th term as We next show that a sequence transformation using the continuous weight function w(x; p; q) accelerates the convergence of alternating series. We introduce the notation w(n; p; q)(01) n f(n) (2.9) and S (1) = N 0 1 2 0 iN N ) P P P P P P P P P P P P P P P P P P q The integral on C 0 is bounded similarly.
Thus we obtain jS (1) Hence, under the relation (2.20), the error jS (1) 0 S (1) w j decays exponentially as q ! 1. Next, we estimate the truncated summation S (N ) w to obtain the total error of the sequence transformation using the continuous weight function. Since w(n; p; q) 1 2 exp(0(n=p 0 q) 2 ) for large n, the truncation error is estimated as w approaches S (1) exponentially as N ! 1 even if the decay of f(n) is very slow. w(n; p; q)(01) n a n to the series (2.26) and calculated the summation. The numerical errors are shown in Table 1 . On the basis of Theorem 1, the parameters p; q were taken such that N = 2pq, q = p=2. The result shows that the sequence transformation using the continuous weight function w(n; p; q) accelerates the convergence of the alternating series as well as the Euler transformation. We can show that the continuous Euler transformation accelerates the convergence of Fourier type integrals including Hankel transforms. In actual computation, the parameter q should be taken so that e 0q 2 is smaller than the relative error requested. The parameter p and the interval L can be determined once is given.
By Theorem 2, we can apply the continuous Euler transformation not only to Fourier type integrals but to the integrals whose integrand has a Bessel function. Let E(z; !) = p !zH where J (x) is the Bessel function of the rst kind and K (x) is the modied Bessel function of the second kind. We took q = p=2 = 4, L = 2pq so that the error factor e 0q 2 becomes about 10 07 , and calculated the continuous Euler transformation (3.2) using 60 point Legendre-Gauss quadrature. The result is shown in Table 2 . From the result, we can see that the continuous Euler transformation works well for Fourier type integrals with a slowly decaying function. Moreover it works well also for integrals with a Bessel function in its integrand. As seen from Fig. 5 , the error of the transform increases exponentially for large j!j. Also the error becomes very large in the interval jkj < 35 (j!j < 3:44).
In Theorem 2, the right hand side of (3.3) becomes large if q 0 0 !p=2 6 = 0. Since must be 0 < < 1, the error bound of F (!)0 F w (!) becomes large if q 0j!jp=2 > 0, i.e. j!j < 2q=p = 3:45, where 
